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C erviCal radiculopathy secondary to compression from anomalous VAs is a known entity. Treatment options for extracranial tortuous VAs include conservative observation or some form of surgical MVD. The authors describe a novel sling technique that was successfully utilized for mobilization of the VA away from a compressed exiting cervical nerve root. To the authors' knowledge, this is the first MVD described utilizing this technique.
Case Report
History and Presentation. This 52-year-old woman presented with several months of debilitating neck pain that radiated into her right shoulder and arm. The patient also described multiple episodes of pain radiating into the interscapular region. The pain was described as unremitting despite conservative management with nonsteroidal antiinflammatory drugs and physical therapy. The patient's medical history was only significant for asthma, for which she used a nonsteroidal inhaler as needed. On physical examination, the patient had no evidence of motor or sensory deficits.
Imaging Studies. Magnetic resonance imaging of the cervical spine revealed mild degenerative spondylosis with evidence of a flow void in the right C4-5 neural foramen. Further radiographic studies, including CT angiography and MRI, demonstrated bilateral tortuous VAs. There was additional evidence of an anomalous VA loop within the right C4-5 neural foramen, likely compressing the exiting nerve root at this level ( Fig. 1A and B) . Given the failure of conservative therapy, the decision was made to recommend surgical intervention; more specifically, the recommendation for an anterior-lateral approach was made, accompanied by an MVD.
Operation. The patient was taken to the operating room for a right-sided anterolateral cervical approach for MVD at the C4-5 neural foramen. A right-sided, vertical, anterior cervical incision was planned along the medial border of the sternocleidomastoid muscle. Once the middle cervical fascia was bluntly dissected, the carotid sheath was reflected posteriorly and the vertebral transverse foramina were easily palpated. Utilizing intraoperative fluoroscopy, the noted levels were confirmed. The C-4 and C-5 vertebral bodies were identified and the corresponding transverse foramina were localized. The VA was identified as well as the exiting nerve root at that level. A high-speed diamond drill was used to skeletonize the VA from the transverse foramina (Fig. 1C) . The VA was A novel sling technique for microvascular decompression of a rare anomalous vertebral artery causing cervical radiculopathy isolated and transposed away from the exiting nerve root. Next, a sling was created utilizing an acellular human dermis allograft. This sling was gently wrapped around the VA and interrupted sutures were used to sew the sling to the adjacent paraspinal muscle (Fig. 1D) . The VA was easily mobilized and secured. Following the decompression, an intraoperative indocyanine green angiography study confirmed brisk flow through the VA.
Postoperative Course. The patient's symptoms resolved after surgery. On a 1-month follow-up visit the patient stated that her neck and right arm pain had resolved completely. No apparent deficits were noted upon physical examination. On 1-year follow-up the patient noted similar resolution of symptoms.
Discussion
Cervical radiculopathy is defined as a dysfunction of a nerve root of the cervical spine. Most commonly, the cause of cervical radiculopathy is cervical disk herniations and/or osteophyte formation.
1,7-9 Other causes of cervical radiculopathy include intervertebral neurofibromas, metastatic tumors, and/or trauma. 7, 8 A common radiographic finding associated with these lesions is enlargement of the associated neural foramen.
1,3-5,7-9
Vertebral artery tortuosity associated with cervical radiculopathy is a rare entity. An ectatic VA loop can impinge upon the neural foramen and directly compress the exiting nerve root.
1-9 Thus, the idea of direct vascular decompression appears to be a viable option for treatment of this condition. Although the literature on this topic is sparse, a few case reports illustrate successful treatment through microvascular decompressive surgeries.
1-9
Sharma et al. reported on a 75-year-old woman with a multiyear history of occipital neuralgia. 9 On radiographic imaging it was noted that an ectatic VA was compressing the exiting nerve root at C1-2. A posterior MVD was conducted, with the placement of an oxidized cotton plug to separate the exiting root from the vessel. The patient's neuralgia resolved postoperatively and at the 18-month follow-up evaluation the patient remained asymptomatic. Duthel et al. reported on a 37-year-old man with persistent left shoulder pain and tingling sensations in his hand.
2 This patient's radiographic studies demonstrated an enlarged intervertebral foramen at C5-6. Further studies of the surrounding vascular structures demonstrated an aberrant loop of the VA impinging upon the C5-6 intervertebral foramen. This patient underwent an anterolateral cervical decompression. The nerve root and VA were dissected away from each other and a Teflon plug was used to maintain separation. Recently, Korinth and Mull reported on a 68-yearold woman with a 3-year history of right-sided neck and shoulder pain. 6 All conservative therapy failed to relieve this patient's symptoms. Magnetic resonance angiography confirmed the diagnosis of a VA loop causing neural compression at the C4-5 intervertebral foramen. This patient also underwent an anterolateral approach for direct MVD. The patient's symptoms resolved postoperatively with no signs of recurrence on follow-up.
We present the case of cervical radiculopathy secondary to direct neural compression from an aberrant loop of the VA. Our patient underwent a successful anterolateral decompression as well, but we describe a novel technique we used to maintain physiological separation. In our case, an acellular human dermis allograft sling was fashioned to maintain separation of the VA from the exiting nerve root. This sling was carefully secured to the surrounding tissue to maintain a constant separation, so that the nerve would not be subjected to the pulsatile flow of the VA. An intraoperative indocyanine green angiography study was conducted to confirm VA patency. The advantage of this technique is that it allows for a more stable maintenance of physiological separation then those techniques previously described (such as a Teflon plug, or oxidized cotton plug).
Our case illustrates the utility of MVD in cases of aberrant VA loops causing neuronal compression. Suspicion should be raised if the cervical radiculopathy presents as atypical, without evidence of symptomatic cervical spondylosis. Furthermore, radiograph studies should be used to confirm the presence of aberrant vascular anatomy. In treating this pathology, our case illustrates that MVD in conjunction with an acellular dermis sling should be considered as a treatment option.
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